
Maria Acosta Flechas
On behalf of the authors of whitepaper ÒCollaborative Computing Support for Analysis Facilities Exploiting Software as 
Infrastructure TechniquesÓ
Snowmass CompF4 Topical Group Workshop
April 7th 2022

Leveraging Cloud Native for designing, building and 
operating analysis facilities for USCMS



Analysis facilities for the future
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• HL-LHC is a huge motivator, but not the only one
• Opportunities for innovation and broader collaboration with industry
• Computing needs to understand needs of science to properly support it
• USCMS effort on R&D and supporting other institutions on the implementation of AFs

by COFFEA-CASA at UNL and the Fermilab EAF, pioneer projects.



What is Cloud Native?
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Cloud-native is a set of techniques, technologies and frameworks for building and running
applications that exploits the advantages of the cloud computing delivery model.

Cloud-native is about how applications are created and deployed, not where.



Leveraging Cloud Native:  Service-based Architecture
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• Diverse analysis requires diverse technology ecosystems
• Break up monolithic data structures and tightly coupled 

applications into loosely coupled and independently deployable 
smaller components, or services

• Modernize and optimize traditionally complex analysis 
workflows



Leveraging Cloud Native:  API-driven Communication

4/7/22

• APIs connect different applications or services together.
• Encourages application architectures that are highly distributed 

and modular.
• Prevents obsolescence
• Provides easy integration paths with existing systems



Leveraging Cloud Native:  Container Infrastructure
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Containers provide flexibility, portability and isolation without the additional 
overhead of virtual machines

Container orchestration defines tools that automate the deployment, 
management, scaling, networking, and availability of container-based 
applications. 

• Provides a unified declarative description and configuration language.
• Implements service discovery, load balancing, automated rollouts and rollbacks, plus 

other features key to providing stable services.
• Multiple types of container orchestration systems, institution needs to assess 

requirements and needs
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Principles of GitOps: https://gitops-community.github.io/kit/

• Takes advantage of a declarative system to manage the 
configuration and operations of every element of the platform, 
from the infrastructure through to the applications. 

• Provides observability and control - ensuring that the platform is 
reliable and operable.

Leveraging Cloud Native:  DevOps/GitOps processes

https://gitops-community.github.io/kit/
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Final note:

“The analysis facilities at Nebraska and Fermi National Laboratory represent initial successes
of leveraging on-premises computing and cloud computing platform management to 

fundamentally change the user experience with large scale scientific computing”
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Thanks. Questions?

Maria Acosta - SCS/CSI
macosta@fnal.gov

@macosta on Slack

mailto:macosta@fnal.gov

